containing βCD presented a significant reduction in cholesterol concentration, achieving 21 a 23% reduction in UHT milk exposed to EVOH films containing 30% βCD. Despite 22 the immobilization of the βCD and the large molecular size of cholesterol, 15% of the 23 βCD molecules added to the films were involved in the formation of βCD/cholesterol 24 inclusion complexes. In another set of experiments, the films were used to reduce the 25 presence of aldehydes (substances which develop as a result of oxidative processes) in 26 packaged fried peanuts. The films containing βCD brought a significant reduction in 27 hexanal, reaching a 50% decrease over short periods (1-5 weeks). At longer storage 28 times (10 weeks) the retention capacity of the developed films was exhausted and no 29 differences were observed between the samples. 30 31
1 the immobilization of the βCD and the large molecular size of cholesterol, 15% of the 23 βCD molecules added to the films were involved in the formation of βCD/cholesterol 24 inclusion complexes. In another set of experiments, the films were used to reduce the 25 presence of aldehydes (substances which develop as a result of oxidative processes) in 26 packaged fried peanuts. The films containing βCD brought a significant reduction in 27 hexanal, reaching a 50% decrease over short periods (1-5 weeks). At longer storage 28 times (10 weeks) the retention capacity of the developed films was exhausted and no 29 differences were observed between the samples. To avoid contaminations, film samples were vacuum-packed in aluminum/LDPE bags 138 and stored at room temperature until the moment of analysis. 139
140
The transparency of the films was determined through the surface reflectance spectra in 141 a spectrocolorimeter CM-3500d (Minolta Co, Tokyo, Japan) with a 30 mm illuminated 142 sample area. Measurements were taken from three samples in each formulation by using 143 both a white and a black background. The transparency was determined by applying the 144 Kubelka-Munk theory for multiple scattering to the reflection spectra. As each light 145 flux passes through the layer, it is affected by the absorption coefficient (K) and the 146 scattering coefficient (S). Transparency (K/S) was calculated, as indicated by Hutchings 147 (1999) , from the reflectance of the sample layer on a known reflectance background and 148 on an ideal black background. Also, the internal transmittance was evaluated. Further 149 details on the procedure can be found in Fabra et al. (2010 In the present work, prior to any test, the film samples were immersed in water under 155 agitation for 24 hours, to eliminate any polymer residues (including cyclodextrins) 156 which could migrate out of the film, and then dried with a tissue paper and subsequently 157 in a vacuum oven at 40 ºC for 24 hours. This way, no retention or scavenging could be 158 attributed to inclusion complexes formed outside of the active film. In a second experiment, the UV irradiated film samples were immersed in 20 mL of 170 UHT whole milk and kept at 23 ºC for one week. In this experiment, the milk package, 171 films, vials and milk were handled under sterile conditions to prevent the risk of 172 bacterial contamination and milk spoilage. 173
The experiments were carried out in quintuplicate. 174 175 176
Cholesterol determination 177
The determination of cholesterol in milk was carried out by a simple and rapid method 178 based on direct saponification of the samples with methanolic KOH solution (Fletouris 179 et al., 1998) . A 0.3 g sample of milk was accurately weighed into a sample preparation 180 vial and 5 mL of 0.5 M KOH methanolic solution were added, followed by 40 μL of a 181 hexanolic solution of 5α-cholestane 1 mg/mL as the internal standard. The vial was 182 closed tightly and vortexed for 15 s. The vial was then immersed in a 75 ºC bath under 183 agitation for 25 min. Several vials with different samples could be handled conveniently 184 by placing them in a wire basket. Following heating, the vials were cooled to room 185 temperature, 1 mL of water and 5 mL of hexane were added, and the contents were 186 vortexed vigorously for 1 min and then centrifuged for 3 min at 1500 rpm. An aliquot of 187 the upper phase was injected for GC analysis. For the first set of experiments was carried out at 4 ºC with pasteurized milk, the results 294 obtained after 2 and 7 days of exposure are presented in Table 2 . At day two, the milk 295 sample exposed to a film without βCD presented a slight reduction that cannot be 296 considered significantly different from the cholesterol level of the control. In contrast, 297 the concentration of cholesterol in the milk exposed to βCD containing EVOH samples 298 decreased significantly (p<0.05) with respect to the control sample, although no effect 299 of βCD concentration could be observed. Similar results were obtained at 7 days, when 300 the lowest cholesterol concentration values were obtained for the samples exposed to 301 the films containing βCD, although the reduction in cholesterol concentration was only 302 significant for the sample with the highest βCD content. However, the most noticeable 303 variation was that observed with storage time. The presence of cholesterol was 304 significantly lower in all the samples, with the largest variations being found in the 305 control samples. This decrease cannot be attributed to the presence of the EVOH films 306 or to the incorporation of the βCD. A decrease in the cholesterol concentration in milk 307 during storage can be due to internal milk reactions caused by lactic bacteria of a 308 proteolitic and lipolitic nature (Varnam and Sutherland, 1995 A second set of experiments was carried out with UHT milk at 23 ºC. In this assay, the 321 sample with EVOH films without βCD was not included since no scavenging effect by 322 the pure polymer had been observed. As can be seen in Table 3 , a significant reduction 323 in cholesterol levels was measured for the samples with βCD after two days of storage. 324
No differences were observed between samples with 20% and 30% of βCD. When 325 compared with the values shown in Table 2 Most probably, the alquilic chain of the cholesterol molecule is trapped in the βCD 341 cavity (see dimensions in Table 1 ). Taking this hypothesis into account and considering12 that after the washing steps the film samples contained 12% and 18% of βCD, the 343 percentages of CD molecules involved in cholesterol scavenging after 7 days were 344 15.5% and 15.7% for the 20% βCD and 30% βCD samples respectively. A reduction in 345 film thickness could accelerate the diffusion of the large cholesterol molecules and 346 increase the scavenging efficiency of the films. No significant differences were 347 observed between the samples containing 20% βCD and 30% βCD. heptanal, 2-heptenal, octanal and 2-octenal. These could be the result of degradation of 394 the vegetable oils used in the frying process. Chung et al. (1993) and Guillen and Ruiz 395 (2005) reported that the main aldehydes generated by oxidation of frying oils were 2-396 alkenals and n-alkanals. The evolution of these aldehydes is shown in Figure 3 These results prove that these EVOH films presented the expected activity in reducing 418 the concentration of apolar compounds in the package headspace. Since the blank 419 samples did not show any noticeable scalping activity, the formation of inclusion 420 complexes with the βCD molecules appears to be the most plausible action mechanism. 421
As can be seen in Table 1 , all mentioned aldehydes present a maximum diameter below 422 that of the βCD cavity. in the scavenging processes were 115 ± 23% and 97 ± 15% for the 20% CD and 30% 442 CD samples respectively. This result confirmed that the cyclodextrins were successfully 443 incorporated into the EVOH films, with the internal cavity available for the retention of 444 apolar organic compounds and that the films with 30% CD retained higher amounts of 445 aldehydes than those containing 20% even though it was not noticeable in the measured 446 aldehyde concentrations in the headspace. The high polarity of the EVOH polymer 447 oligosaccharides. The smaller molecular size of these aldehydes (see Table 1 
